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with the suspension rope in a position below the ceiling 
of the elevator car and there is provided no turning 
sheave etc. in a space above the elevator car, the upper 
area of the elevator path can be effectively utilized 
thereby to provide a high-speed and compact elevator 
apparatus. 

[0012] In the present invention, preferably, the driving 
unit comprises a plurality of driving mechanisms each 
having a traction sheave and the suspension rope is 
wound about each traction sheave of the driving mech- 
anisms and finally fixed to the elevator car and the bal- 
ance weight. 

[0013] In the present invention, more preferably, the 
driving mechanisms are arranged up and down in the 
elevator path, while the suspension rope is wound 
round the traction sheave associated with the upper 
driving mechanism with a plurality of turns. 
[0014] Alternatively, it is also preferable that the driv- 
ing mechanisms are arranged left and right in the eleva- 
tor path, so that respective planes of the traction 
sheaves associated with the left and upper driving 
mechanism coincide with each other substantially. In 
common with the above-mentioned preferable arrange- 
ments, since the driving unit is constituted by the plural 
driving mechanisms, it is possible to realize to provide 
the elevator apparatus with high-speed operation and 
large transportation capacity. 

[001 5] In the present invention, it is preferable that one 
of the elevator guide rails, which is disposed on the side 
of the driving unit, has a H-shaped cross section and is 
arranged so that parallel side portions constituting the 
H-shaped cross section are opposite to a side wall of 
the elevator and that the elevator car is provided with 
two pairs of rollers for guiding the elevator car, each pair 
of rollers interposing one of the parallel side portions 
between the rollers on left and right sides of the parallel 
side portion. 

[0016] In this case, owing to the configuration of the 
specified elevator guide rail, the elevator apparatus is 
provided with great rigidity, so that it can travel more sta- 
bly. 

[0017] In the above-mentioned arrangement, it is 
more preferable that the elevator apparatus further 
comprises a L-shaped frame for mounting and carrying 
the elevator car thereon, the frame consisting of a verti- 
cal beam and a horizontal beam and that the horizontal 
beam is provided, at a tip thereof, with other rollers 
between which the other elevator guide rail disposed on 
the opposite side of the driving unit is interposed to 
guide the elevator car. 

[0018] In this case, owing to the provision of the L- 
shaped flame, the elevator apparatus can rise and fall 
more stably and the elevator car can be carried with 
such a simple structure, strongly 

[001 9] In the present invention, it is preferable that the 
suspension rope is divided into two routes of ropes 
whose ends are respectively fixed to different positions 
on opposite outer faces of the elevator car, while the dif- 



ferent positions are symmetrical to each other in plan 
view of the elevator car. In this case, with the above 
structure and arrangement of the suspension rope, it is 
possible to provide the elevator car with its stable pos- 
5 ture. 

[0020] In the above elevator apparatus, more prefera- 
bly, the driving unit is disposed in the vicinity of a first 
floor in the elevator path. In this case, owing to the posi- 
tioning of the driving unit, it is possible to reduce the 

10 height of the ceiling of the elevator path to a minimum. 
Additionally, the arrangement allows a worker to exe- 
cute the maintenance and inspecting operation for the 
elevator apparatus near the ground, whereby the bur- 
den on the worker can be lightened. 

is [0021 ] In the present invention, it is preferable that the 
weight guide rails are arranged so as to extend along 
opposite inner walls defining the elevator path and that 
the suspension ropes have respective ends fixed to the 
balance weights in pairs rising and falling under guid- 

20 ance of the weight guide rails and respective other ends 
fixed to the elevator car through the driving units in 
pairs. In this case, since the driving units in pairs are 
respectively connected to the balance weights in pairs, 
it is possible to provide the elevator apparatus having 

25 large transportation capacity. 

[0022] Similarly, it is preferable that the suspension 
ropes in pairs have respective ends fixed on opposite 
outer faces of the elevator car and have respective other 
ends fixed on the single balance weight through the 

30 traction sheaves of the driving units provided corre- 
sponding to the opposite outer faces, the balance 
weight being attached along an inner wall of the elevator 
path behind the elevator car. Also in this preferable 
form, it is possible to provide the elevator apparatus 

35 having large transportation capacity. 

[0023] In the present invention, preferably, the driving 
unit is attached on either one of an inner wall and a roof 
wall of the elevator path. 

[0024] With the attachment of the driving unit on the 
40 side of the elevator path, the burden applied on the ele- 
vator guide rails is lightened thereby to reduce the 
weight of the driving unit. 

[0025] According to the invention, there is also pro- 
vided an elevator apparatus comprising: 

45 

a pair of elevator guide rails disposed in an elevator 
path; 

an elevator car for rising and falling along the eleva- 
tor guide rails in the elevator path; 

50 weight guide rails disposed in an elevator path; 

at least one balance weight for rising and falling 
along the weight guide rails in the elevator path; 
at least one suspension rope having one end fixed 
to the elevator car and another end fixed to the bal- 

55 ance weight; and 

at least one driving unit for driving a traction sheave 
about which the suspension rope is wound; 
wherein the driving unit is disposed in a pit of the 
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elevator path; and 

wherein both ends of the suspension rope wound 
about the traction sheave are fixed to the elevator 
car's position below a ceiling of the elevator car and 
the balance weight through respective turning 
sheaves which are positioned above the elevator 
path. 

[0026] Also in this elevator apparatus constructed 
above, the drive of the elevator car at the same speed 
as the suspension rope can be realized owing to the 
achievement of roping ratio of 1 : 1. In addition, with the 
arrangement where the driving unit is disposed in the pit 
of the elevator path and the elevator car is connected 
with the suspension rope in the position below the ceil- 
ing of the elevator car, the upper area of the elevator 
path can be effectively utilized thereby to provide the 
high-speed and large-capacity elevator apparatus. 
[0027] The object of the present invention described 
above can be also accomplished by an elevator appara- 
tus comprising: 

a pair of elevator guide rails disposed in an elevator 
path; 

an elevator car for rising and falling along the eleva- 
tor guide rails in the elevator path; 
weight guide rails disposed in an elevator path; 
a balance weight for rising and falling along the 
weight guide rails in the elevator path; 
a suspension rope for suspending the elevator car 
and the balance weight; 

a driving unit for driving a traction sheave about 
which the suspension rope is wound; and 
turning sheaves arranged on a side face of the ele- 
vator car and the balance weight; 
wherein the driving unit is positioned between a 
side wall of the elevator path and a space occupied 
by the elevator car rising and falling in the elevator 
path and constructed so as to become thin; and 
wherein the suspension rope is wound round the 
turning sheaves on both elevator car and balance 
weight, while both ends of the suspension rope are 
connected to supporting members mounted on an 
upper end of the elevator path. 

[0028] Similarly, the object of the present invention 
described above can be also accomplished by an eleva- 
tor apparatus comprising: 



a driving unit for driving a traction sheave about 
which the suspension rope is wound; and 
turning sheaves arranged on a back face of the ele- 
vator car and the balance weight; 
5 wherein the driving unit is positioned between a 

back wall of the elevator path and a space occupied 
by the elevator car rising and falling in the elevator 
path and the driving unit is constructed so as to 
become thin; and 
10 wherein the suspension rope is wound round the 
turning sheaves on the back face of the elevator car 
and the balance weight, while both ends of the sus- 
pension rope are connected to supporting mem- 
bers mounted on an upper end of the elevator path. 

15 

[0029] Similarly, the object of the present invention 
described above can be also accomplished by an eleva- 
tor apparatus comprising: 

20 a pair of elevator guide rails disposed in an elevator 
path; 

an elevator car for rising and falling along the eleva- 
tor guide rails in the elevator path; 
weight guide rails disposed in an elevator path; 
25 a balance weight for rising and falling along the 
weight guide rails in the elevator path; 
a suspension rope for suspending the elevator car 
and the balance weight; 

a driving unit for driving a traction sheave about 
30 which the suspension rope is wound; and 

turning sheaves arranged on both side faces of the 
elevator car, a bottom face thereof and the balance 
weight; 

wherein the driving unit is positioned between a 
35 side wall of the elevator path and a space occupied 
by the elevator car rising and falling in the elevator 
path and the driving unit is constructed so as to 
become thin; and 

wherein the suspension rope is wound round the 
40 turning sheaves on the elevator car and the balance 
weight, while both ends of the suspension rope are 
connected to supporting members mounted on an 
upper end of the elevator path. 

45 [0030] Similarly, the object of the present invention 
described above can be also accomplished by an eleva- 
tor apparatus comprising: 

a pair of elevator guide rails disposed in an elevator 
path; 

an elevator car for rising and falling along the eleva- 
tor guide rails in the elevator path; 
weight guide rails disposed in an elevator path; 
a balance weight for rising and falling along the 
weight guide rails in the elevator path; 
a suspension rope for suspending the elevator car 
and the balance weight; 

a driving unit for driving a traction sheave about 



a pair of elevator guide rails disposed in an elevator 50 
path; 

an elevator car for rising and falling along the eleva- 
tor guide rails in the elevator path; 
weight guide rails disposed in an elevator path; 
a balance weight for rising and falling along the 55 
weight guide rails in the elevator path; 
a suspension rope for suspending the elevator car 
and the balance weight; 
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which the suspension rope is wound; and 
turning sheaves arranged on both side faces of the 
elevator car, a ceiling face thereof and the balance 
weight; 

wherein the driving unit is positioned between a 5 
side wall of the elevator path and a space occupied 
by the elevator car rising and falling in the elevator 
path and the driving unit is constructed so as to 
become thin; and 

wherein the suspension rope is wound round the 10 
turning sheaves on the elevator car and the balance 
weight, while both ends of the suspension rope are 
connected to supporting members mounted on an 
upper end of the elevator path. 

75 

[0031] Similarly, the object of the present invention 
described above can be also accomplished by an eleva- 
tor apparatus comprising: 

a pair of elevator guide rails disposed in an elevator 20 
path; 

an elevator car for rising and falling along the eleva- 
tor guide rails in the elevator path; 
weight guide rails disposed in an elevator path; 
a balance weight for rising and falling along the 25 
weight guide rails in the elevator path; 
a suspension rope for suspending the elevator car 
and the balance weight; 

a driving unit for driving a traction sheave about 
which the suspension rope is wound; and 30 
turning sheaves arranged on both side faces of the 
elevator car, a back face thereof and the balance 
weight; 

wherein the driving unit is positioned between a 
back wall of the elevator path and a space occupied 35 
by the elevator car rising and falling in the elevator 
path and the driving unit is constructed so as to 
become thin; and 

wherein the suspension rope is wound round the 
turning sheaves on the elevator car and the balance 40 
weight, while both ends of the suspension rope are 
connected to supporting members mounted on an 
upper end of the elevator path. 

[0032] Similarly, the object of the present invention 45 
described above can be also accomplished by an eleva- 
tor apparatus comprising: 



50 



a pair of elevator guide rails disposed in an elevator 
path; 

an elevator car for rising and falling along the eleva- 
tor guide rails in the elevator path; 
weight guide rails disposed in an elevator path; 
a balance weight for rising and falling along the 
weight guide rails in the elevator path; 55 
a suspension rope for suspending the elevator car 
and the balance weight; 

a driving unit for driving a traction sheave about 



which the suspension rope is wound; and 
turning sheaves arranged on a side face of the ele- 
vator car, a back face thereof, a bottom face thereof 
and the balance weight; 

wherein the driving unit is positioned between 
either one of a back and side walls of the elevator 
path and a space occupied by the elevator car ris- 
ing and falling in the elevator path and the driving 
unit is constructed so as to become thin; and 
wherein the suspension rope is wound round the 
turning sheaves on the elevator car and the balance 
weight, while both ends of the suspension rope are 
connected to supporting members mounted on an 
upper end of the elevator path. 

[0033] Similarly, the object of the present invention 
described above can be also accomplished by an eleva- 
tor apparatus comprising: 

a pair of elevator guide rails disposed in an elevator 
path; 

an elevator car for rising and falling along the eleva- 
tor guide rails in the elevator path; 
weight guide rails disposed in an elevator path; 
a balance weight for rising and falling along the 
weight guide rails in the elevator path; 
a suspension rope for suspending the elevator car 
and the balance weight; 

a driving unit for driving a traction sheave about 
which the suspension rope is wound; and 
turning sheaves arranged on both side faces of the 
elevator car, a ceiling face thereof and the balance 
weight; 

wherein the driving unit is positioned between a 
back wall of the elevator path and a space occupied 
by the elevator car rising and falling in the elevator 
path and the driving unit is constructed so as to 
become thin; and 

wherein the suspension rope is wound round the 
turning sheaves on the elevator car and the balance 
weight, while both ends of the suspension rope are 
connected to supporting members mounted on an 
upper end of the elevator path. 

[0034] In common with seven pieces of elevator appa- 
ratus mentioned above, there is no need to provide an 
extra space for the machine room etc. above and below 
the elevator path, thereby providing the space-saving 
elevator apparatus. 

[0035] In common with seven pieces of elevator appa- 
ratus mentioned above, preferably, the weight guide 
rails are disposed on a side wall of the elevator path. 
This preferable arrangement is applicable to the eleva- 
tor apparatus with an elevator path having a sufficient 
room in width. 

[0036] In common with seven pieces of elevator appa- 
ratus mentioned above, preferably, the weight guide 
rails are disposed on a back wall of the elevator path. 
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This preferable arrangement is applicable to the eleva- 
tor apparatus with an elevator path having a sufficient 
room in depth. 

[0037] In common with the latter five pieces of elevator 
apparatus, preferably, the turning sheaves on either 
side face or back face of the elevator car are arranged 
so as to be symmetrical about a gravity center of the 
elevator when viewed from an upside of the elevator car. 
In this case, it is possible to prevent an excessive bias 
load from acting on the elevator guide rails or the like. 
[0038] In common with seven pieces of elevator appa- 
ratus mentioned above, preferably, the driving unit com- 
prises a plurality of thin-type winders each having a 
traction sheave. In this case, it is possible to drive the 
large-sized elevator car under traction. 
[0039] In the above-mentioned constitution, more 
preferably, the thin-type winders are driven by a single 
control device, synchronously. In this case, it is 
expected to simplify the structure of the elevator appa- 
ratus. 

[0040] These and other objects and features of the 
present invention will become more fully apparent from 
the following description and appended claims taken in 
conjunction with the accompany drawing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0041] 

Fig. 1 is a perspective view of a conventional eleva- 
tor apparatus showing an essential part thereof; 
Fig. 2 is a perspective view of another conventional 
elevator apparatus showing an essential part 
thereof; 

Fig. 3 is a perspective view of the elevator appara- 
tus in accordance with the first embodiment of the 
invention, showing an essential part thereof; 
Fig. 4 is a plan view of the elevator apparatus of Fig. 

3; 

Fig. 5 is a perspective view of the elevator appara- 
tus in accordance with the second embodiment of 
the invention, showing an essential part thereof; 
Fig. 6 is a perspective view of an essential part of 
the elevator apparatus provided with a different 
driving unit in the modification of Fig. 5; 
Fig. 7 is a perspective view of an essential part of 
the elevator apparatus in accordance with the third 
embodiment of the invention; 
Fig. 8 is a plan view of the elevator apparatus of Fig. 
7; 

Fig. 9 is a perspective view of an essential part of 
the elevator apparatus in accordance with the 
fourth embodiment of the invention; 
Fig. 10 is a plan view of the elevator apparatus of 

Fig. 9; 

Fig. 1 1 is a perspective view of an essential part of 
the elevator apparatus in accordance with the fifth 
embodiment of the invention; 



Fig. 12 is a plan view of the elevator apparatus of 
Fig. 11; 

Fig. 13 is a perspective view of an essential part of 
the elevator apparatus in accordance with the sixth 
5 embodiment of the invention; 

Fig. 14 is a plan view of the elevator apparatus of 
Rg. 13; 

Fig. 15 is a perspective view of an essential part of 
the elevator apparatus in accordance with the sev- 

w enth embodiment of the invention; 

Fig. 16 is a perspective view of an essential part of 
the elevator apparatus in accordance with the 
eighth embodiment of the invention; 
Fig. 17 is a plan view of the elevator apparatus of 

75 Fig. 16; 

Fig. 18 is a perspective view of an essential part of 
the elevator apparatus in accordance with the ninth 
embodiment of the invention; 
Rg. 19 is a plan view of the elevator apparatus of 

20 Fig. 18; 

Rg. 20 is a perspective view of an essential part of 
the elevator apparatus in accordance with the tenth 
embodiment of the invention; 
Fig. 21 is a perspective view of an essential part of 

25 the elevator apparatus in accordance with the elev- 
enth embodiment of the invention; 
Fig. 22 is a perspective view of an essential part of 
the elevator apparatus in accordance with the 
twelfth embodiment of the invention; 

30 Fig. 23 is a plan view of the elevator apparatus of 
Fig. 22; 

Fig. 24 is a perspective view of an essential part of 
the elevator apparatus in accordance with the thir- 
teenth embodiment of the invention; 
35 Fig. 25 is a plan view of the elevator apparatus of 
Rg- 24; 

Fig. 26 is a perspective view of an essential part of 
the elevator apparatus in accordance with the four- 
teenth embodiment of the invention; 

40 Rg. 27 is a perspective view of an essential part of 
the elevator apparatus in accordance with the fif- 
teenth embodiment of the invention; 
Fig. 28 is a perspective view of an essential part of 
the elevator apparatus in the modification of the 

45 embodiment of Fig. 27; 

Rg. 29 is a perspective view of an essential part of 
the elevator apparatus in accordance with the six- 
teenth embodiment of the invention; and 
Fig. 30 is a perspective view of an essential part of 

so the elevator apparatus in the modification of the 
embodiment of Fig. 29. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

55 [0042] Embodiments of the present invention will be 
described with reference to the drawings. 
[0043] First of all, the embodiments described therein 
are divided broadly into two groups. In common with the 
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first group of the first to seventh embodiments, an sus- 
pension (or hoisting) rope has one end coupled to an 
elevator car in a position below the roof of the elevator 
car. While, in common with the second group of the sub- 
sequent embodiments, the elevator car is provided, on 
one or both sides thereof, with a turning sheave around 
which the suspension rope is wound. 
[0044] Note, throughout the first group of embodi- 
ments, elements similar to those of the aforementioned 
conventional elevator apparatus of Figs. 1 and 2 are 
respectively indicated with the same reference numer- 
als and additionally, the detailed descriptions of the sim- 
ilar elements are eliminated. 

[1st. embodiment] 

[0045] Fig. 3 is a perspective view of an elevator appa- 
ratus in accordance with the first embodiment of the 
present invention and Fig. 4 is an enlarged plan view of 
the elevator apparatus of Fig. 3. 

[0046] According to the embodiment, a pair of elevator 
guide rails 9a, 9b each having a T-shaped cross section 
are attached to the side walls 3a defining the elevator 
path 3 through not-shown brackets. On the left side of 
the floor 4a of the elevator car 4, a hitch part 4b is 
formed so as to laterally project at a position below the 
roof 4c of the car 4. The hitch part 4b is connected to 
one end of the suspension rope 7 through a not-shown 
hitch spring. 

[0047] The "flat and thin" type of driving mechanism 2 
is secured on the top of the guide rail 9a and provided 
with the traction sheave 1. In plan view of Fig. 4, the 
traction sheave 1 is accommodated in a clearance 
defined between the side wall 3a of the elevator path 3 
and a space occupied by the elevator car 4 traveling up 
and down in the elevator path 3. The suspension rope 7 
is wound round the traction sheave 1. Adjacent to the 
elevator guide rail 9a for the elevator car 4, a pair of 
weight guide rails 10a, 1 0b are arranged for guidance of 
the movement of the balance weight 6. The other end of 
the suspension rope 7 is connected to the upper end of 
the balance weight 6. 

[0048] In the above-constructed elevator apparatus, 
owing to the rotational operation of the traction sheave 1 
associated with the driving mechanism 2, both elevator 
car 4 and balance weight 6, which are coupled to the 
respective ends of the suspension rope 7, are moved up 
and down under the guidance of the guide rails 9a, 9b 
and 10a, 10b, respectively. 

[0049] As to this movement, when the elevator car 4 
is elevated, then the car roof 4c is capable of rising in 
excess of the height of the driving mechanism 2 owing 
to the arrangement where the elevator car 4 is con- 
nected to the suspension rope 7 at the hitch part 4b 
below the car roof 4c. 

[0050] Thus, as mentioned above, since the elevator 
apparatus of the first embodiment is constructed with 
the roping ratio of 1 : 1 , both elevator car 4 and suspen- 



sion rope 7 are driven at the same velocity thereby to 
realize the high-speed operation. Additionally, since the 
driving unit consisting of the traction sheave 1 and the 
driving mechanism 2 are accommodated in the clear- 

5 ance defined between the side wall 3a of the elevator 
path 3 and the space being occupied by the car 4 in the 
process of moving upward and downward, the car 4 can 
rise to the vicinity of the ceiling of the elevator path 3, so 
that it is possible to hold the height of the elevator path 

10 3 to a minimum, thereby accomplishing the space-sav- 
ing of the apparatus. 

[2nd. embodiment] 

15 [0051] Now, although the driving unit is constituted by 
the single driving mechanism 2 in the first embodiment, 
it may be constituted by two or more mechanisms in 
order to not only realize the high-speed elevator appara- 
tus but large-capacity, in the modification. 

20 [0052] From this point of view, we now describe the 
second embodiment where the driving unit is consti- 
tuted by a plurality of driving mechanisms thereby real- 
izing both high-speed and large-capacity elevator 
apparatus, with reference to Figs. 5 and 6. 

25 [0053] In the elevator apparatus of the second embod- 
iment, as shown in Fig. 3 or Fig. 4, the flat and thin driv- 
ing unit at the top of the rail 9a of T-shaped cross section 
is constituted by driving mechanisms 2A, 2B which are 
arranged in either vertical (Fig. 5) or horizontal (Fig. 6) 

30 direction of the apparatus, for driving traction sheaves 
1A, 1B, respectively. 

[0054] In Fig. 5, the suspension rope 7 having one end 
connected to the lower balance weight 6 is wound 
around the upper half periphery of the upper traction 

35 sheave 1 A and the sequent lower half periphery of the 
lower traction sheave 1 B. Thereafter, through the upper 
half periphery of the upper traction sheave 1 A again, the 
rope 7 is hung downwardly and f inally connected to the 
hitch part 4b on the underside of the elevator car 4. 

40 According to this arrangement, with the requirement of 
twice windings on the upper traction sheave 1A, a 
groove width of the sheave 1 A is twice as large as the 
groove width of the lower traction sheave 1 B. Further- 
more, the suspension rope 7 is twice wound around the 

45 upper half periphery of the upper traction sheave 1 A in 
Fig. 5. Therefore, it means that the suspension rope 7 is 
connected to the balance weight 6 and the elevator car 
4 through the winding of three quarters on the upper 
and lower sheaves 1A, 1B in total after all. The same 

so thing can be said of the arrangement shown in Fig. 6. 
[0055] Thus, according to the second embodiment, 
the elevator car 4 can be moved at high speed equal to 
that of the rope 7 and the elevator car 4 can be large- 
sized with the increased thrust by the traction sheaves 

55 1A, 1B. 

[0056] Note, in case of the arrangement shown in Fig. 
6 where the traction sheaves 1 A, 1 B are juxtaposed hor- 
izontally, it has the advantage of larger traction perform- 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention s 

[0001] The present invention relates to an improve- 
ment of a traction type of elevator apparatus having a 
driving mechanism disposed in an elevator path (or 
hoistway) of the apparatus. to 

2. Description of Related Art 

[0002] In recent years, especially in urban areas, it 
has been required to make the effective use of buildings 15 
per se. For example, for even an elevator's machine 
room standing on the housetop etc., the right to sun- 
light, the appearance of beauty, or the like have been 
taken into consideration. 

[0003] Under such a situation, hitherto, there have 20 
been developed a variety of attempts to accommodate a 
control unit in the elevator path without establishing the 
elevator's machine room in order to provide a compact 
elevator apparatus. For example, Japanese Patent No. 
2593288 discloses a traction sheave elevator, as shown 25 
in Fig. 1. In the figure, a flattened driving mechanism 2 
having a traction sheave 1 is disposed between a side 
wall 3a in an elevator path 3 and a space defined by pro- 
jected planes of an elevator car 4 in the upward and 
downward directions. A hoisting (suspension) rope 7 is 30 
wound about a sheave 5a beneath the car 4 and a 
sheave 5b above a balance weight 6, while both ends of 
the hoisting rope 7 are fixed on a top wall 3b defining the 
elevator path 3. Note, according to the arrangement 
shown in Fig. 1 , a pit 3c in the elevator path 3 is posi- 35 
tioned under a level 3d of the first floor (1 F). 
[0004] The elevator of Fig. 1 does adopt a structure 
where the car 4 is driven like a movable pulley while 
winding the suspension rope 7 about the sheave 5a 
under the car 4. Owing to this arrangement, it is possi- 40 
ble to reduce the capacity of a motor of the driving 
mechanism relatively and minimize a space occupied 
by the driving mechanism, together with the effective 
use of the space above the car 4. 

[0005] Japanese Unexamined Patent Publication 45 
(kokai) No. 9-156855 discloses another elevator appa- 
ratus shown in Fig. 2. In the apparatus, the flattened 
driving mechanism 2 is arranged in the upper space of 
the balance weight 6 and adapted so as to suspend the 
car 4 through turning sheaves 8a, 8b and 8c. so 
[0006] In this way, since the driving mechanism 2 hav- 
ing the traction sheave 1 is disposed between a side 
wall 3a in an elevator path 3 and a space defined by pro- 
jected planes of an elevator car 4 in the upward and 
downward directions, the arrangement allows to mini- 55 
mize a space that the whole apparatus does occupy 
without providing the machine room on the roof, so that 
the elevator apparatus can be provided while exhibiting 



2 

high efficiency in utilizing the space. 
[0007] In the former elevator apparatus, however, 
since the velocity of the moving rope is twice as much 
as that of the elevator car due to the adoption of "mov- 
ing-pulley" driving system in accordance with the roping 
ratio of 2 : 1 , various problems would be raised in case 
of the requirement for a high-speed elevator. In addition, 
as the driving mechanism is accommodated in the 
space between the projected planes of the elevator car 
and the inner wall of the elevator path, a problem still 
remains in terms of the requirements for the mechanism 
having a large capacity. 

[0008] While, in the latter elevator apparatus, the 
velocity of the suspending rope is equal to that of the 
elevator car owing to the provision of the turning 
sheaves. Nevertheless, there is remained a problem in 
terms of effective use of space in the elevator path 
because the apparatus requires a space for accommo- 
dating the turning sheaves on the upper side of the ele- 
vator path. 

SUMMARY OF THE INVENTION 

[0009] It is therefore an object of the present invention 
to provide an elevator apparatus which is equipped with 
no machine room, so that it is possible to restrict the 
height of an elevator path from increasing and also drive 
an elevator car at high speed. 

[0010] The object of the present invention described 
above can be accomplished by an elevator apparatus 
comprising: 

a pair of elevator guide rails disposed in an elevator 
path; 

an elevator car for rising and falling along the eleva- 
tor guide rails in the elevator path; 
weight guide rails disposed in an elevator path; 
at least one balance weight for rising and falling 
along the weight guide rails in the elevator path; 
at least one suspension rope having one end fixed 
to the elevator car and another end fixed to the bal- 
ance weight; and 

at least one driving unit for driving a traction sheave 
about which the suspension rope is wound; 
wherein the driving unit is positioned between an 
inner wall of the elevator path and a space occupied 
by the elevator car rising and falling in the elevator 
path and the driving unit is constructed so as to 
become thin; and 

wherein the end of the suspension rope is fixed to 
the elevator car in a position below a ceiling of the 
elevator car. 

[0011] According to the elevator apparatus con- 
structed above, the drive of the elevator car at the same 
speed as the suspension rope can be realized owing to 
the achievement of roping ratio of 1 : 1 . In addition, with 
the arrangement where the elevator car is connected 
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elevator path; and 

wherein both ends of the suspension rope wound 
about the traction sheave are fixed to the elevator 
car's position below a ceiling of the elevator car and 
the balance weight through respective turning 
sheaves which are positioned above the elevator 
path. 

[0026] Also in this elevator apparatus constructed 
above, the drive of the elevator car at the same speed 
as the suspension rope can be realized owing to the 
achievement of roping ratio of 1 : 1. In addition, with the 
arrangement where the driving unit is disposed in the pit 
of the elevator path and the elevator car is connected 
with the suspension rope in the position below the ceil- 
ing of the elevator car, the upper area of the elevator 
path can be effectively utilized thereby to provide the 
high-speed and large-capacity elevator apparatus. 
[0027] The object of the present invention described 
above can be also accomplished by an elevator appara- 
tus comprising: 

a pair of elevator guide rails disposed in an elevator 
path; 

an elevator car for rising and falling along the eleva- 
tor guide rails in the elevator path; 
weight guide rails disposed in an elevator path; 
a balance weight for rising and falling along the 
weight guide rails in the elevator path; 
a suspension rope for suspending the elevator car 
and the balance weight; 

a driving unit for driving a traction sheave about 
which the suspension rope is wound; and 
turning sheaves arranged on a side face of the ele- 
vator car and the balance weight; 
wherein the driving unit is positioned between a 
side wall of the elevator path and a space occupied 
by the elevator car rising and falling in the elevator 
path and constructed so as to become thin; and 
wherein the suspension rope is wound round the 
turning sheaves on both elevator car and balance 
weight, while both ends of the suspension rope are 
connected to supporting members mounted on an 
upper end of the elevator path. 

[0028] Similarly, the object of the present invention 
described above can be also accomplished by an eleva- 
tor apparatus comprising: 



a driving unit for driving a traction sheave about 
which the suspension rope is wound; and 
turning sheaves arranged on a back face of the ele- 
vator car and the balance weight; 
5 wherein the driving unit is positioned between a 

back wall of the elevator path and a space occupied 
by the elevator car rising and falling in the elevator 
path and the driving unit is constructed so as to 
become thin; and 
10 wherein the suspension rope is wound round the 
turning sheaves on the back face of the elevator car 
and the balance weight, while both ends of the sus- 
pension rope are connected to supporting mem- 
bers mounted on an upper end of the elevator path. 

15 

[0029] Similarly, the object of the present invention 
described above can be also accomplished by an eleva- 
tor apparatus comprising: 

20 a pair of elevator guide rails disposed in an elevator 
path; 

an elevator car for rising and falling along the eleva- 
tor guide rails in the elevator path; 
weight guide rails disposed in an elevator path; 
25 a balance weight for rising and falling along the 
weight guide rails in the elevator path; 
a suspension rope for suspending the elevator car 
and the balance weight; 

a driving unit for driving a traction sheave about 
30 which the suspension rope is wound; and 

turning sheaves arranged on both side faces of the 
elevator car, a bottom face thereof and the balance 
weight; 

wherein the driving unit is positioned between a 
35 side wall of the elevator path and a space occupied 
by the elevator car rising and falling in the elevator 
path and the driving unit is constructed so as to 
become thin; and 

wherein the suspension rope is wound round the 
40 turning sheaves on the elevator car and the balance 
weight, while both ends of the suspension rope are 
connected to supporting members mounted on an 
upper end of the elevator path. 

45 [0030] Similarly, the object of the present invention 
described above can be also accomplished by an eleva- 
tor apparatus comprising: 

a pair of elevator guide rails disposed in an elevator 
path; 

an elevator car for rising and falling along the eleva- 
tor guide rails in the elevator path; 
weight guide rails disposed in an elevator path; 
a balance weight for rising and falling along the 
weight guide rails in the elevator path; 
a suspension rope for suspending the elevator car 
and the balance weight; 

a driving unit for driving a traction sheave about 



a pair of elevator guide rails disposed in an elevator 50 
path; 

an elevator car for rising and falling along the eleva- 
tor guide rails in the elevator path; 
weight guide rails disposed in an elevator path; 
a balance weight for rising and falling along the 55 
weight guide rails in the elevator path; 
a suspension rope for suspending the elevator car 
and the balance weight; 
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This preferable arrangement is applicable to the eleva- 
tor apparatus with an elevator path having a sufficient 
room in depth. 

[0037] In common with the latter five pieces of elevator 
apparatus, preferably, the turning sheaves on either 
side face or back face of the elevator car are arranged 
so as to be symmetrical about a gravity center of the 
elevator when viewed from an upside of the elevator car. 
In this case, it is possible to prevent an excessive bias 
load from acting on the elevator guide rails or the like. 
[0038] In common with seven pieces of elevator appa- 
ratus mentioned above, preferably, the driving unit com- 
prises a plurality of thin-type winders each having a 
traction sheave. In this case, it is possible to drive the 
large-sized elevator car under traction. 
[0039] In the above-mentioned constitution, more 
preferably, the thin-type winders are driven by a single 
control device, synchronously. In this case, it is 
expected to simplify the structure of the elevator appa- 
ratus. 

[0040] These and other objects and features of the 
present invention will become more fully apparent from 
the following description and appended claims taken in 
conjunction with the accompany drawing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0041] 

Fig. 1 is a perspective view of a conventional eleva- 
tor apparatus showing an essential part thereof; 
Fig. 2 is a perspective view of another conventional 
elevator apparatus showing an essential part 
thereof; 

Fig. 3 is a perspective view of the elevator appara- 
tus in accordance with the first embodiment of the 
invention, showing an essential part thereof; 
Fig. 4 is a plan view of the elevator apparatus of Fig. 

3; 

Fig. 5 is a perspective view of the elevator appara- 
tus in accordance with the second embodiment of 
the invention, showing an essential part thereof; 
Fig. 6 is a perspective view of an essential part of 
the elevator apparatus provided with a different 
driving unit in the modification of Fig. 5; 
Fig. 7 is a perspective view of an essential part of 
the elevator apparatus in accordance with the third 
embodiment of the invention; 
Fig. 8 is a plan view of the elevator apparatus of Fig. 
7; 

Fig. 9 is a perspective view of an essential part of 
the elevator apparatus in accordance with the 
fourth embodiment of the invention; 
Fig. 10 is a plan view of the elevator apparatus of 

Fig. 9; 

Fig. 1 1 is a perspective view of an essential part of 
the elevator apparatus in accordance with the fifth 
embodiment of the invention; 



Fig. 12 is a plan view of the elevator apparatus of 
Fig. 11; 

Fig. 13 is a perspective view of an essential part of 
the elevator apparatus in accordance with the sixth 
5 embodiment of the invention; 

Fig. 14 is a plan view of the elevator apparatus of 
Rg. 13; 

Fig. 15 is a perspective view of an essential part of 
the elevator apparatus in accordance with the sev- 

w enth embodiment of the invention; 

Fig. 16 is a perspective view of an essential part of 
the elevator apparatus in accordance with the 
eighth embodiment of the invention; 
Fig. 17 is a plan view of the elevator apparatus of 

75 Fig. 16; 

Fig. 18 is a perspective view of an essential part of 
the elevator apparatus in accordance with the ninth 
embodiment of the invention; 
Rg. 19 is a plan view of the elevator apparatus of 

20 Fig. 18; 

Rg. 20 is a perspective view of an essential part of 
the elevator apparatus in accordance with the tenth 
embodiment of the invention; 
Fig. 21 is a perspective view of an essential part of 

25 the elevator apparatus in accordance with the elev- 
enth embodiment of the invention; 
Fig. 22 is a perspective view of an essential part of 
the elevator apparatus in accordance with the 
twelfth embodiment of the invention; 

30 Fig. 23 is a plan view of the elevator apparatus of 
Fig. 22; 

Fig. 24 is a perspective view of an essential part of 
the elevator apparatus in accordance with the thir- 
teenth embodiment of the invention; 
35 Fig. 25 is a plan view of the elevator apparatus of 
Rg- 24; 

Fig. 26 is a perspective view of an essential part of 
the elevator apparatus in accordance with the four- 
teenth embodiment of the invention; 

40 Rg. 27 is a perspective view of an essential part of 
the elevator apparatus in accordance with the fif- 
teenth embodiment of the invention; 
Fig. 28 is a perspective view of an essential part of 
the elevator apparatus in the modification of the 

45 embodiment of Fig. 27; 

Rg. 29 is a perspective view of an essential part of 
the elevator apparatus in accordance with the six- 
teenth embodiment of the invention; and 
Fig. 30 is a perspective view of an essential part of 

so the elevator apparatus in the modification of the 
embodiment of Fig. 29. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

55 [0042] Embodiments of the present invention will be 
described with reference to the drawings. 
[0043] First of all, the embodiments described therein 
are divided broadly into two groups. In common with the 
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ance owing to the increased winding angles of the 
traction sheaves 1 A, 1 B to each other, especially. 

[3rd. embodiment] 

5 

[0057] Although the guide rails 9a, 9b are formed to 
have T-shaped cross sections in both first and second 
embodiments, the guide rail 9a on one hand may be 
formed to have a H-shaped cross section in order to 
improve its rigidity in the modification. Then, it will be 10 
expected to provide the elevator apparatus capable of 
traveling more stable. 

[0058] Thus, we now describe the elevator apparatus 
including one guide rail of the H-shaped cross section in 
accordance with the third embodiment of the invention, 15 
with reference to Figs. 7 and 8. 

[0059] According to the embodiment shown in Fig. 7, 
one of the guide rails 9a and 9c, i.e. the guide rail 9c is 
formed to have a H-shaped cross section, which is 
largely shown in Fig. 8, too. The guide rail 9c is fixed on 20 
the side wall 3a of the elevator path 3 by a not-shown 
bracket in a manner that parallel sides of the rail 9c 
oppose the elevator car 4. 

[0060] The flat and thin driving mechanism 2 having 
the traction sheave 1 is arranged on the top of the guide 25 
rail 9c and accommodated in the clearance defined 
between the side wall 3a of the elevator path 3 and the 
occupied space by the car 4 in the process of moving 
upward and downward. 

[0061] Additionally, a L-shaped frame 11 is provided 30 
for carrying and supporting the car 4 at the center of 
gravity. The frame 1 1 is composed of a vertical beam 
11a and a horizontal beam 1 1b. Respectively attached 
on the upper and lower sides of the vertical beam 1 1a 
are upper and lower guide roller assemblies 12a, 12b 35 
each of which has a plurality of rollers 12aa, 12ab guid- 
ing one (9ca) of parallel side portions of the guide rail 
9c. As largely shown in Fig. 8, at each of the guide roller 
assemblies 12a, 12b, the side portion 9ca close to the 
elevator car 4 is interposed between the roller 1 2aa and 40 
the accompanying roller 12aa and also interposed 
between the roller 12ab and the accompanying roller 
1 2ab, on both sides of the portion 9ca. 
[0062] Also, the horizontal beam 1 1b of the frame 1 1 
is provided, at a tip thereof, with a roller assembly 12c 45 
which guides the movement of the elevator car 4 along 
the T-shaped cross-sectional guide rail 9a, as similar to 
the aforementioned embodiments. 
[0063] Although the guide rails 10a, 10b for the bal- 
ance weight 6 are not shown in Figs. 7 and 8, the rails so 
10a, 10b are disposed adjacent to the guide rail 9c for 
the elevator car 4. Similarly, the suspension rope 7 hav- 
ing one end coupled to the top of the balance weight 6 
and the other end coupled to the hitch part 4b below the 
L-shaped frame 1 1 , is wound about the traction sheave 55 
1. 

[0064] In the above-constructed arrangement of the 
third embodiment, the elevator car 4 is guided by the 



upper and lower roller assemblies 12a, 12b while being 
supported by the vertical beam 11a. Then, the eleva- 
tor's rolling about the longitudinal axis of the guide rail 
9c can be restricted by the rollers 1 2aa, 12ab urging the 
side portion 9ca from the inside and outside. 
[0065] Additionally, as to the elevator's pitching, the 
elevator car 4 can be restricted from being swung back 
and forth owing to the guidance of the guide roller 
assembly 1 2c at the tip of the horizontal beam 1 1 b while 
interposing the guide rail 9a. so that the stable rise and 
fall can be accomplished. 

[0066] In this way, according to the third embodiment, 
it is possible to provide the space-saving and high- 
speed elevator apparatus without forming the exclusive 
machine room on the roof of the building, as similar to 
the first and second embodiments. Additionally, owing 
to the adoption of the guide rail 9c of H-shaped cross 
section exhibiting a high rigidity, it is possible to realize 
the stable rise and fall of the elevator car 4. 
[0067] Moreover, owing to the transverse beam 1 1 b of 
the frame 1 1, the elevator car 4 can be carried with the 
simple structure, lightly and persistently. 

[4th. embodiment] 

[0068] Although the car 4 is connected to the balance 
weight 6 through the single suspension rope 7 in com- 
mon with the first, second and third embodiments, the 
single rope may be replaced with two or more suspen- 
sion ropes 7 in view of the more stable and high-speed 
traveling of the car 4. 

[0069] In this point of view, we now describe the fourth 
embodiment where the car 4 is associated with the bal- 
ance weight 6 through the intermediary of two (plural) 
suspension ropes 7, with reference to Figs. 9 and 10. 
[0070] That is, in Figs. 9 and 10, the flat and thin driv- 
ing mechanism 2 coupled to the traction sheave 1 is 
attached to either one of the guide rails 9a, 9b for guid- 
ing the elevator car 4 and accommodated in the space 
between the car 4 and the side wall 3a of the elevator 
path 3, as similar to the first to third embodiments. 
[0071] Thus, at the top of the guide rail 9a, two 
sheaves 8d, 8e are arranged in parallel with both sides 
of the elevator car 4. Additionally, in position of the ele- 
vator path 3 besides the occupied space by the car 4 in 
the process of moving upward and downward, one 
sheave 8f is arranged so as to cross the sheaves 8d, 8e 
at an angle of 45 degrees. 

[0072] On the lower side of the car 4, pitch parts 4ba, 
4bb for connection with the suspension rope 7 are 
arranged symmetrically with each other about the grav- 
ity center of the elevator car 4. Further, the sheaves 8d, 
8g corresponding to the hitch parts 4ba, 4bb are 
attached on the side walls 3a defining the elevator path 
3 so as not to interfere with the occupied space by the 
car 4 in the process of moving upward and downward. 
[0073] Therefore, two suspension ropes 7 each hav- 
ing one end coupled to the balance weight 6 are wound 
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ance owing to the increased winding angles of the 
traction sheaves 1 A, 1 B to each other, especially. 

[3rd. embodiment] 

5 

[0057] Although the guide rails 9a, 9b are formed to 
have T-shaped cross sections in both first and second 
embodiments, the guide rail 9a on one hand may be 
formed to have a H-shaped cross section in order to 
improve its rigidity in the modification. Then, it will be 10 
expected to provide the elevator apparatus capable of 
traveling more stable. 

[0058] Thus, we now describe the elevator apparatus 
including one guide rail of the H-shaped cross section in 
accordance with the third embodiment of the invention, 15 
with reference to Figs. 7 and 8. 

[0059] According to the embodiment shown in Fig. 7, 
one of the guide rails 9a and 9c, i.e. the guide rail 9c is 
formed to have a H-shaped cross section, which is 
largely shown in Fig. 8, too. The guide rail 9c is fixed on 20 
the side wall 3a of the elevator path 3 by a not-shown 
bracket in a manner that parallel sides of the rail 9c 
oppose the elevator car 4. 

[0060] The flat and thin driving mechanism 2 having 
the traction sheave 1 is arranged on the top of the guide 25 
rail 9c and accommodated in the clearance defined 
between the side wall 3a of the elevator path 3 and the 
occupied space by the car 4 in the process of moving 
upward and downward. 

[0061] Additionally, a L-shaped frame 11 is provided 30 
for carrying and supporting the car 4 at the center of 
gravity. The frame 1 1 is composed of a vertical beam 
11a and a horizontal beam 1 1b. Respectively attached 
on the upper and lower sides of the vertical beam 1 1a 
are upper and lower guide roller assemblies 12a, 12b 35 
each of which has a plurality of rollers 12aa, 12ab guid- 
ing one (9ca) of parallel side portions of the guide rail 
9c. As largely shown in Fig. 8, at each of the guide roller 
assemblies 12a, 12b, the side portion 9ca close to the 
elevator car 4 is interposed between the roller 1 2aa and 40 
the accompanying roller 12aa and also interposed 
between the roller 12ab and the accompanying roller 
1 2ab, on both sides of the portion 9ca. 
[0062] Also, the horizontal beam 1 1b of the frame 1 1 
is provided, at a tip thereof, with a roller assembly 12c 45 
which guides the movement of the elevator car 4 along 
the T-shaped cross-sectional guide rail 9a, as similar to 
the aforementioned embodiments. 
[0063] Although the guide rails 10a, 10b for the bal- 
ance weight 6 are not shown in Figs. 7 and 8, the rails so 
10a, 10b are disposed adjacent to the guide rail 9c for 
the elevator car 4. Similarly, the suspension rope 7 hav- 
ing one end coupled to the top of the balance weight 6 
and the other end coupled to the hitch part 4b below the 
L-shaped frame 1 1 , is wound about the traction sheave 55 
1. 

[0064] In the above-constructed arrangement of the 
third embodiment, the elevator car 4 is guided by the 



upper and lower roller assemblies 12a, 12b while being 
supported by the vertical beam 11a. Then, the eleva- 
tor's rolling about the longitudinal axis of the guide rail 
9c can be restricted by the rollers 1 2aa, 12ab urging the 
side portion 9ca from the inside and outside. 
[0065] Additionally, as to the elevator's pitching, the 
elevator car 4 can be restricted from being swung back 
and forth owing to the guidance of the guide roller 
assembly 1 2c at the tip of the horizontal beam 1 1 b while 
interposing the guide rail 9a. so that the stable rise and 
fall can be accomplished. 

[0066] In this way, according to the third embodiment, 
it is possible to provide the space-saving and high- 
speed elevator apparatus without forming the exclusive 
machine room on the roof of the building, as similar to 
the first and second embodiments. Additionally, owing 
to the adoption of the guide rail 9c of H-shaped cross 
section exhibiting a high rigidity, it is possible to realize 
the stable rise and fall of the elevator car 4. 
[0067] Moreover, owing to the transverse beam 1 1 b of 
the frame 1 1, the elevator car 4 can be carried with the 
simple structure, lightly and persistently. 

[4th. embodiment] 

[0068] Although the car 4 is connected to the balance 
weight 6 through the single suspension rope 7 in com- 
mon with the first, second and third embodiments, the 
single rope may be replaced with two or more suspen- 
sion ropes 7 in view of the more stable and high-speed 
traveling of the car 4. 

[0069] In this point of view, we now describe the fourth 
embodiment where the car 4 is associated with the bal- 
ance weight 6 through the intermediary of two (plural) 
suspension ropes 7, with reference to Figs. 9 and 10. 
[0070] That is, in Figs. 9 and 10, the flat and thin driv- 
ing mechanism 2 coupled to the traction sheave 1 is 
attached to either one of the guide rails 9a, 9b for guid- 
ing the elevator car 4 and accommodated in the space 
between the car 4 and the side wall 3a of the elevator 
path 3, as similar to the first to third embodiments. 
[0071] Thus, at the top of the guide rail 9a, two 
sheaves 8d, 8e are arranged in parallel with both sides 
of the elevator car 4. Additionally, in position of the ele- 
vator path 3 besides the occupied space by the car 4 in 
the process of moving upward and downward, one 
sheave 8f is arranged so as to cross the sheaves 8d, 8e 
at an angle of 45 degrees. 

[0072] On the lower side of the car 4, pitch parts 4ba, 
4bb for connection with the suspension rope 7 are 
arranged symmetrically with each other about the grav- 
ity center of the elevator car 4. Further, the sheaves 8d, 
8g corresponding to the hitch parts 4ba, 4bb are 
attached on the side walls 3a defining the elevator path 
3 so as not to interfere with the occupied space by the 
car 4 in the process of moving upward and downward. 
[0073] Therefore, two suspension ropes 7 each hav- 
ing one end coupled to the balance weight 6 are wound 
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round the traction sheave 1 through the sheave 8e 
attached to the top wall 3b above the weight 6 and 
thereafter, divided into different directions, i.e. two 
courses. 

[0074] Either of the so-divided suspension ropes 7 
has one end connected with the elevator car 4 at the 
hitch part 4ba through the intermediary of the sheave 8d 
attached on the wall 3a. While, another suspension 
rope 7 has one end connected with the elevator car 4 at 
the hitch part 4bb through the intermediary of the 
sheave 8f attached on the side wall 3a at an angle of 
approx. 45 degrees and the sequent sheave 8g also 
attached on the right side wall 3a at an angle of approx. 
45 degrees. 

[0075] In the above-constructed fourth embodiment, 
owing to the drive of the driving mechanism 2, the sus- 
pension ropes 7 divided into two routes operate to rise 
and fall the elevator car 4 via the sheaves 8d, 8f, 8g on 
one hand and the balance weight 6 via the sheave 8e on 
the other hand. 

[0076] Thus, according to the fourth embodiment, the 
elevator car 4 can rise and fall at high speed equal to 
that of the suspension rope 7 due to the roping ratio of 
1:1. Furthermore, since both sides of the elevator car 
4 in the diagonal direction are being suspended by the 
suspension ropes 7 of two routes during the traveling, 
the car's posture can be stabilized. Again, owing to the 
arrangement where the driving unit and the respective 
sheaves 8d, 8e, 8f, 8g are arranged so as not to inter- 
fere with the occupied space by the car 4 in the process 
of moving upward and downward, it is possible to ele- 
vate the elevator car 4 so that the roof 4c reaches the 
vicinity of the roof wall of the elevator path 3, whereby 
the elevator apparatus including the elevator path 3 can 
be small-sized with the improvement of efficiency in 
using the elevator path 3. 

[5th. Embodiment] 

[0077] Now, it is expected that the elevator car's 
capacity would be increased when the hanging posi- 
tions on both sides of the elevator car 4 are arranged so 
as to be symmetrical with each other about the gravity 
center of the car 4 and the elevator apparatus is pro- 
vided, on left and right sides thereof, with the driving 
units as shown in Fig. 3. 

[0078] We now describe the large-capacity elevator 
apparatus with a pair of driving units in accordance with 
the fifth embodiment, with reference to Figs. 1 1 and 12. 
[0079] According to the embodiment, there are pro- 
vided a pair of driving mechanisms 2A, 2B connected to 
traction sheaves 1 A, 1 B, in the vicinity of the respective 
tops of the guide rails 9a, 9b for guiding the car 4, 
respectively Guide rails 10aa, 10ba for a balance 
weight 6A are arranged adjacent to the guide rail 9a. 
Similarly, guide rails 10ab, 10bb for another balance 
weight 6B are arranged adjacent to the guide rail 9b. On 
the left and right sides of the elevator car 4, hitch parts 



4ba, 4bb are attached to the car 4, symmetrically with 
each other. Suspension ropes 7A, 7B having respective 
ends coupled to the hitch parts 4ba, 4bb are wound 
round the traction sheaves 1 A, 1 B and finally connected 

5 to the balance weights 6A, 6B, respectively 

[0080] In this embodiment, the driving mechanisms 
2A, 2B on both sides of the car 4 are driven by the single 
control device, for the requirement of synchronous oper- 
ation. The elevator car 4 is driven to rise and fall by the 

10 driving mechanisms 2A, 2B, so that a large thrust force 
is provided against the car 4. Furthermore, owing to the 
roping ratio of 1 : 1 by the suspension ropes 7A, 7B, the 
moving velocity of the car 4 becomes to be equal to that 
of each suspension rope 7 A, 7B moving at high speed. 

is [0081] Also in this embodiment, since the driving 
mechanisms 2A, 2B are arranged so as not to interfere 
with the occupied space by the car 4 in the process of 
moving upward and downward, it is possible to reduce 
the height of the elevator path 3 without providing the 

20 exclusive machine room on the roof top etc. The respec- 
tive positions of the suspension ropes 7A, 7B are estab- 
lished in symmetry with each other about the gravity 
center of the car 4, the moving car's posture can be sta- 
bilized, too. 

25 

[6th. Embodiment] 

[0082] Although the balance weights 6A, 6B are dis- 
posed on the left and right sides of the car 4 in the 

30 above-mentioned fifth embodiment, they may be 
replaced with the common balance weight in order to 
realize the apparatus of simple structure. 
[0083] From this point of view, we now describe the 
sixth embodiment with reference to Figs. 13 and 14. 

35 [0084] According to the embodiment, there are pro- 
vided the driving mechanisms 2A, 2B which have the 
traction sheaves 1A, 1B arranged in the vicinity of the 
guide rails 9a, 9b, respectively. In the rear part of the 
elevator path 3 between the guide rails 9a and 9b, the 

40 common balance weight 6 is adapted so as to rise and 
fall under the guidance of the rails 10a, 10b. 
[0085] On the left and right sides of the car 4, the sus- 
pension ropes 7A, 7B respectively connected to the 
hitch parts 4ba, 4bb below the car roof 4c are wound 

45 round the traction sheaves 1 A, 1 B, respectively and the 
ropes 7A, 7B are coupled to the common balance 
weight 6 finally. 

[0086] Also in this embodiment, the left and right driv- 
ing mechanisms 2A, 2B are controlled by the single 

50 control unit, so that the elevator car 4 can rise and fall 
owing to the mechanisms' synchronous operation at the 
same speed. Again, the elevator car 4 does rise and fall 
at speed equal to those of the suspension ropes 7A, 7B 
owing to the thrust force by the driving mechanisms 2A, 

55 2B. As similar to the first to fifth embodiments, since the 
driving unit and the sheaves 8ha, 6hb, 8ia, 8ib are 
arranged so as not to interfere with the occupied space 
by the car 4 in the process of moving upward and down- 
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ward, it is possible to reduce the height of the elevator 
path 3 to a minimum. 

[0087] It should be noted that, in common with the first 
to sixth embodiments of the invention, the driving unit is 
attached on either one of the top of the guide rail 9a and 
the wall of the elevator path 3 and also arranged so as 
not to interfere with the occupied space by the car 4 in 
the process of moving upward and downward. In the 
modification, the driving unit may be arranged in the ele- 
vator path 3 adjacent to the first floor, provided that the 
driving unit does not interfere with the occupied space 
by the car 4 in the process of moving upward and down- 
ward. 

[0088] Note, in case of fixing the driving unit etc. on 
the guide rail, then the attachment and fixing work can 
be facilitated but applying loads on the guide rail. On the 
contrary, in case of attaching the driving unit on the wall 
of the elevator path 3, then the arrangement would have 
the advantage of applying no load on the guide rail. 
[0089] Again, if the driving unit 2 is positioned in the 
vicinity of the first floor (1 F) of the elevator path, it would 
be possible to reduce a height of the roof of the elevator 
path to a minimum, as similar to the above-mentioned 
embodiments. Additionally, because of the work for 
maintenance and inspection in the neighborhood of 
ground, it is possible to lighten the burden on the work- 
ers. 

[7th. embodiment] 

[0090] Repeatedly, throughout the above-mentioned 
embodiments, the driving unit 2 is arranged in the upper 
part of the elevator path or the vicinity of the first floor so 
as not to interfere with the movement of the elevator car 
4, thereby restricting to increase the height of elevator 
path. Similarly, even when the driving unit is disposed in 
a pit of the elevator path, the height of elevator path 
would be effectively utilized to reduce either height of 
the elevator path or height of the building. 
[0091 ] From the above point of view, we now describe 
the seventh embodiment where the driving unit 2 is dis- 
posed in the pit 3c of the elevator path 3, with reference 
to Fig. 15. 

[0092] As shown in the figure, the driving unit consist- 
ing of the traction sheave and the driving mechanism 2 
is arranged in the pit 3c of the elevator path 3. One end 
of the suspension rope 7 wound about the traction 
sheave 1 is connected to the hitch part 4b through a 
sheave 8j in the vicinity of the roof of the elevator path 3, 
while the other end of the rope 7 is connected to the bal- 
ance weight 6 through a sheave 8k in the vicinity of the 
roof of the elevator path 3. 

[0093] Accordingly, according to the embodiment, it is 
possible to make effective use of even the neighbor- 
hood of roof of the elevator path 3 in case of the eleva- 
tion of the elevator car 4 and furthermore, the high- 
speed elevator can be provided due to the roping ratio 
of 1 : 1 . 



[0094] Note, although the shown embodiment does 
adopt the single driving mechanism 2, for example, it 
may be replaced with a pair of driving units in the pit 3c 
for realizing the large-capacity, as similar to the units 
5 shown in Figs 1 1 to 13. 

[8th. embodiment] 

[0095] Figures 16 and 17 show the eighth embodi- 
10 ment of the invention. According to this embodiment, an 
elevator car 21 is guided by two parallel guide rails 20a, 
20b mounted on side walls 24a of an elevator path 
(hoistway) 24 through not-shown brackets. A turning 
sheave 22 is attached on a side face 21 a of the elevator 
15 car 21 , namely, either one of the left and right faces on 
both sides of a front face 21 b as the entrance for the ele- 
vator car 21 so that a rotational plane of the sheave 22 
is parallel with the side face 21a. A suspension rope 23 
is wound round the turning sheave 22, while the eleva- 
20 tor car 21 is suspended by the suspension rope 23 
through the turning sheave 22. 

[0096] Fixed on the top of the guide rail 20a on the 
side of the turning sheave 22 is a driving unit 26 which 
drives to rotate a flat and thin traction sheave 25 dis- 

25 posed between the side wall 24a of the elevator path 24 
and the space being occupied by the rising and falling 
elevator car 21 . The suspension rope 23 is wound round 
the traction sheave 25 and also wound or rewound in a 
"well bucket" manner by the rotation of the traction 

30 sheave 25. 

[0097] A pair of guide rails 27a, 27b for balance weight 
are arranged in a position adjacent to the guide rail 20a, 
for allowing a balance weight 28 to rise and fall under 
their guidance. Attached on the top of the balance 

35 weight 28 is a turning sheave 29 about which the sus- 
pension rope 23 is also wound to hang the weight 28. 
Both ends of the suspension rope 23 are connected to 
supporting members (not shown) and carried by the 
members, which are built in the ceiling of the elevator 

40 path 24 over the elevator car 21 , through the intermedi- 
ary of hitch springs also not shown in the figure. 
[0098] The elevator apparatus of the first embodiment 
operates as follows. With the drive of the driving unit 26, 
the traction sheave 25 is rotated and therefore, the sus- 

45 pension rope 23 rolled thereon is wound up and 
rewound, so that the elevator car 21 and balance weight 
28 rise and fall in opposite directions, under the guid- 
ance of the guide rails 20a, 20b; 27a, 27b, respectively. 
Then, since the elevator car 21 is suspended by the 

so suspension rope 23 through the turning sheave 22 dis- 
posed on the side face 21a under a ceiling (roof) face 
21c, the elevator car 21 can be elevated in a manner 
that the ceiling face 21c moves upward in excess of the 
driving unit 26 in the elevator path 24. 

55 [0099] Thus, according to the embodiment, since the 
elevator car 21 hung by the suspension rope 23 per- 
forms an action like a moving pulley due to the turning 
sheave 22, it is possible to reduce the power capacity 
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required for the driving unit 26 in comparison with that 
required for the driving unit 26 in direct-hanging the car 
21 by the traction sheave 25. Repeatedly since the driv- 
ing unit 26 is arranged in a space in the elevator path 
24, between the side wall 24a of the elevator path 24 
and the space being occupied by the rising and falling 
elevator car 21 and additionally, the elevator car 21 can 
rise and fall close to the ceiling and floor of the elevator 
path 24 without requiring any more space above or 
beneath the path 24, it is possible to establish a height 
of the path 24 to a minimum. 

[9th. embodiment] 

[0100] The ninth embodiment will be described below, 
with reference to Figs. 18 and 19. The ninth embodi- 
ment is differentiated from the eighth embodiment in 
that a balance weight 28 is guided by the guide rails 
27a, 27b provided on a back wall 24 of the elevator path 
24, for the weight's free elevation and that the elevator 
car 21 is provided, on a back face 21d thereof, with the 
turning sheave 22. Further, the elevator apparatus in 
accordance with the ninth embodiment is characterized 
in that the flat and thin driving unit 26 is mounted on the 
guide rail 27a for the balance weight and the traction 
sheave 25 is positioned in the clearance between the 
back wall 24b of the elevator path 24 and the space 
being occupied by the moving elevator car 21 . The other 
structure of the ninth embodiment is similar to that of the 
eighth embodiment of Figs. 16 and 1 7 and therefore, the 
elements similar to those of the eighth embodiment are 
indicated with the same references, respectively. 
[0101] Note, preferably, the elevator apparatus in 
accordance with the ninth embodiment is established in 
the elevator path 24 having a relatively large room. 

[10th. embodiment] 

[0102] Referring to Fig. 20, we now describe the ele- 
vator apparatus in accordance with the tenth embodi- 
ment. 

[01 03] According to the embodiment, a pair of bilater- 
ally symmetrical turning sheaves 22a, 22b are respec- 
tively attached on the side faces 2 1 a, 21 e of the elevator 
car 21, which is guided by the guide rails 20a, 20b 
secured on the side walls of the elevator path 24 
through not-shown brackets, and furthermore, the ele- 
vator car 21 is provided, on the underside of a floor face 
21f, with turning sheaves 22c, 22d having respective 
rotating planes parallel with the floor face 21f. The sus- 
pension rope 23 is wound round these turning sheaves 
22a to 22d. Adjacent to the guide rail 20b, a pair of 
guide rails 27a t 27b are fixed on the side wall of the ele- 
vator path 24, for guiding the rise and fall of the balance 
weight 28. Note, the balance weight 28 is provided, at a 
top thereof, with a turning sheave 29. 
[0104] In case of this embodiment, the driving unit 26 
is mounted on the top of the guide rail 20b, while the 



traction sheave 25 is positioned in the clearance 
between the side wall of the elevator path 24 and the 
space being occupied by the moving elevator car 21. 
[0105] In arrangement, the suspension rope 23 is 

5 wound round the traction sheave 25, the turning 
sheaves 22a, 22b on the side faces 21a, 21 e of the car 
21 , the turning sheaves 22c, 22d on the bottom face and 
the turning sheave 29 for the balance weight 28 in order. 
While, both ends of the rope 23 are connected to the 

10 supporting members (not shown) on the ceiling above 
the elevator path 24 through the hitch springs (also not 
shown). 

[0106] In the elevator apparatus of the embodiment, 
by driving the driving unit 26. the suspension rope 23 is 

15 driven by the engagement of the traction sheave 25 with 
the unit 26, so that the elevator car 21 and the balance 
weight 28 suspended by the suspension rope 23 rise 
and fall in opposite directions under the guidance of the 
guide rails 20a, 20b; 27a, 27b, respectively. Then, since 

20 the elevator car 21 is suspended by the suspension 
rope 23 through the turning sheave 22a, 22b disposed 
on the side faces 21a, 21e under the ceiling face 21c, 
the elevator car 21 can be elevated in a manner that the 
ceiling face 21c moves upward in excess of the driving 

25 unit 26 in the elevator path 24. 

[0107] Thus, according to the embodiment, since the 
elevator car 21 hung by the suspension rope 23 also 
performs an action like a moving pulley, it is possible to 
reduce the power capacity required for the driving unit 

30 26. Repeatedly since the driving unit 26 having the trac- 
tion sheave 25 is arranged in a space in the elevator 
path 24, between the side wall 24a of the elevator path 
24 and the space being occupied by the rising and fall- 
ing elevator car 21 and additionally, the elevator car 21 

35 can rise and fall close to the ceiling and floor of the ele- 
vator path 24 without requiring any more space above 
or beneath the path 24, it is possible to establish the 
height of the path 24 to a minimum. Furthermore, the 
elevator apparatus of the embodiment has the advan- 

40 tage of freely establishing the positions of the turning 
sheaves 22a, 22b attached on the side faces 21a, 21 e 
of the elevator 21 respectively, together with the posi- 
tions of the accompanying turning sheaves 22c, 22d on 
the floor face 21f. 

45 

[11th. embodiment] 

[01 08] Referring to Fig. 21 , we now describe the ele- 
vator apparatus in accordance with the eleventh 

50 embodiment. The eleventh embodiment is character- 
ized by the arrangement where the turning sheaves are 
disposed on both side faces 21a, 21 e and the ceiling 
face 21c so as to be vertically opposite to the arrange- 
ment of the tenth embodiment. In detail, the turning 

55 sheaves 22e, 22f are arranged in the vicinity of the 
respective centers of the left and right side faces 21a, 
21 e of the car 21, while the turning sheaves 22g, 22h 
are arranged in the vicinity of the upper edges of the left 
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and right side faces 21a, 21e. Further, in the vicinity of 
left and right ends of the ceiling face 21c, the turning 
sheaves 22i, 22j are attached to the ceiling face 21c so 
that the rotating planes are parallel with the ceiling face 
21c. As to the mutual arrangement of the balance 
weight 28, the driving unit 26 and the traction sheave 
25, this embodiment is similar to the previously-men- 
tioned tenth embodiment. 

[0109] Also in this embodiment, since the elevator car 
21 hung by the suspension rope 23 also performs an 
action like a moving pulley, it is possible to reduce the 
power capacity required for the driving unit 26. Repeat- 
edly since the driving unit 26 having the traction sheave 
25 is arranged in a space in the elevator path 24, 
between the side wall 24a of the elevator path 24 and 
the space being occupied by the rising and falling eleva- 
tor car 21 and additionally, the elevator car 21 can rise 
and fall close to the ceiling and floor of the elevator path 
24 without requiring any more space above or beneath 
the path 24, it is possible to establish the height of the 
path 24 to a minimum. Furthermore, the elevator appa- 
ratus of the embodiment has the advantage of freely 
establishing the positions of the turning sheaves 22e, 
22f, 22g, 22h attached on the side faces 21a, 21 e of the 
elevator 21 respectively, together with the positions of 
the accompanying turning sheaves 22i, 22j on the ceil- 
ing face 21c. 

[12th. embodiment] 

[0110] Referring to Figs. 22 and 23, we now describe 
the elevator apparatus in accordance with the twelfth 
embodiment. The twelfth embodiment is characterized 
by the arrangement where turning sheaves 22k and 22! 
in place of the above turning sheaves 22i, 22j in the 
eleventh embodiment of Fig. 21 are disposed on the 
back face 21 d. Further, positioned in the clearance 
between the back wall of the elevator path 24 and the 
space being occupied by the rising and falling elevator 
car 21 are not only the driving unit 26 and the traction 
sheave 25 but the elevating balance weight 28. 
[01 1 1 ] Also in this embodiment, it is possible to reduce 
the power capacity required for the driving unit 26, as 
similar to the eleventh embodiment. Repeatedly, the 
driving unit 26 having the traction sheave 25 is arranged 
in the clearance defined between the back wall of the 
elevator path 24 and the space being occupied by the 
rising and falling elevator car 21 . Additionally, the eleva- 
tor car 21 can rise and fall close to the ceiling and floor 
of the elevator path 24 without requiring any more space 
above or beneath the path 24. Therefore, it is possible to 
establish the height of the path 24 to a minimum. Fur- 
thermore, the elevator apparatus of the embodiment 
has the advantage of freely establishing the positions of 
the turning sheaves 22e, 22f, 22g, 22h attached on the 
side faces 21a, 21 e of the elevator car 21 respectively, 
together with the positions of the accompanying turning 
sheaves 22k, 22I on the back face 21d. 



[13th. embodiment] 

[0112] Referring to Figs. 24 and 25, we now describe 
the elevator apparatus in accordance with the thirteenth 

5 embodiment. According to the embodiment, the eleva- 
tor car 21 has a turning sheave 22m attached to the side 
face 21a on the right side in the view from the front side, 
a turning sheave 22n attached to the back face 21 d, and 
a turning sheave 22o attached on the floor face 21f, for 

10 rotating in a rotational plane in parallel with the face 21 f. 
Further, the driving unit 26 and the traction sheave 25 
are positioned in the clearance defined between the 
back wall of the elevator path 24 and the space being 
occupied by the rising and falling elevator car 21 . Simi- 

15 larly, the elevating balance weight 28 is arranged so as 
to rise and fall in the same clearance. The suspension 
rope 23 is wound round the turning sheaves 22m, 22n, 
22o, the turning sheave 29 for the balance weight 28 
and the traction sheave 25, so that both ends of the rope 

20 23 are connected to the supporting members (not 
shown) on the ceiling of the elevator path 24. 
[01 1 3] Also in the thirteenth embodiment, it is possible 
to reduce the power capacity required for the driving 
unit 26, as similar to the previous embodiments. 

25 Repeatedly, since the driving unit 26 having the traction 
sheave 25 is arranged in the clearance defined between 
the back wall of the elevator path 24 and the space 
being occupied by the rising and falling elevator car 21 , 
it is possible to establish the height of the path 24 to a 

30 minimum. Furthermore, the elevator apparatus of the 
embodiment has the advantage of freely establishing 
the positions of the turning sheaves 22m, 22n, 22o 
which are attached on the respective faces 21a, 21 d, 
21f of the elevator car 21 , respectively. 

35 

[14th. embodiment] 

[0114] Referring to Fig. 26, we now describe the ele- 
vator apparatus in accordance with the fourteenth 

40 embodiment. In place of the turning sheaves 22g, 22h 
on the side faces 21 a, 21 e and the turning sheaves 22k, 
22I on the back faces 21d of the twelfth embodiment 
shown in Figs. 22 and 23, the twelfth embodiment is 
characterized by the arrangement where turning 

45 sheaves 22p, 22q are attached on both sides of the ceil- 
ing face 21c so that the rotating planes of the sheaves 
22p, 22q are identical to substantially-vertical planes on 
both sides of the car 21 , while the suspension rope 23 is 
wound round the turning sheaves 22e, 22f, 22p, 22q 

so and the turning sheave 29 on the top of the balance 
weight 28. 

[0115] According to the embodiment, the elevator 
apparatus operates and produces the similar effects to 
that of the twelfth embodiment. Additionally, it has the 
55 advantage of reducing the number of turning sheaves, 
i.e. four sheaves. 
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[15th. embodiment] 

[0116] Referring to Fig. 27, we now describe the ele- 
vator apparatus in accordance with the fifteenth embod- 
iment. In place of the driving unit 26 of Fig. 16, the 
fifteenth embodiment is characterized by the adoption 
of a plurality of driving units 26a, 26b to be operated 
synchronously. That is. the driving units 26a, 26b 
respectively including the traction sheaves 25a, 25b are 
mounted on the upper end of the guide rail 20b, for 
winding or rewinding the sheaves 25a, 25b synchro- 
nously. 

[0117] The suspension rope 23 is wound round the 
turning sheave 29 on the balance weight 28, while one 
end 23a of the rope 23 is connected to the ceiling of the 
elevator path 24. By way of an upper half periphery of 
the upper traction sheave 25a, a lower half periphery of 
the lower traction sheave 25b, the upper half periphery 
of the upper traction sheave 25a again and the turning 
sheave 22 on the side face 21 e of the car 21 in order, 
the other end 23b of the rope 23 is finally connected to 
the ceiling of the elevator path 24. With the above-men- 
tioned wiring, it is possible to equally wind the suspen- 
sion rope 23 about two traction sheaves 25a, 25b by 
three quarters of the whole periphery of each sheave. 
Note, the upper traction sheave 25a is provided, for 
receiving the suspension rope 23, with a groove whose 
width is twice as large as that of the lower traction 
sheave 25b. 

[0118] According to the fifteenth embodiment of the 
invention, since the driving units 26a, 26b operate to 
wind the suspension rope 23, it is possible to double the 
thrust for driving the elevator car 21 thereby to cope with 
the driving of a large capacity of elevator car 21 . 
[0119] In connection, the driving units 26a, 26b may 
be arranged horizontally, as shown in the modification of 
Fig. 28. In this case, the suspension rope 23 is succes- 
sively brought to the upper part (one fourth of the whole 
periphery) of the front traction sheave 25a from the 
underside, the sequential rear half round of the rear 
traction sheave 25b, the half round of the front traction 
sheave 25a from the underside again and the upper 
part (one fourth of the whole periphery) of the rear trac- 
tion sheave 25b again and thereafter, to the downside. 
Finally, the rope 23 is wound round the turning sheave 
22 on the side face 21 e of the car 21. In this way, it is 
possible to equally wind the suspension rope 23 about 
two traction sheaves 25a, 25b by three quarters of the 
whole periphery of each sheave. 
[0120] Note, the above-mentioned arrangement of 
juxtaposing the plural driving units and winding the sus- 
pension rope round the corresponding traction sheaves 
is applicable to any one of the previously-mentioned 
embodiments adopting the single driving unit 26. 
[0121] Furthermore, if adopting the plural driving units 
in such a way, the synchronous control of the units by 
the single control device would prevent the structure of 
the apparatus from being complicated. 



[16th. embodiment] 

[01 22] Referring to Figs. 29 and 30, we now describe 
the elevator apparatus in accordance with the sixteenth 

5 embodiment. In case of the tenth to fourteenth embodi- 
ments where the turning sheaves are mounted on both 
side faces 21a, 21 e of the elevator car 21 or the side 
faces 21a, 21 e and the back face 21d or the roof face 
21c, the turning sheaves 22a to 22d may be arranged in 

10 symmetry about the gravity center G of the car 21, as 
shown with the symmetrical arrangement (of 180 
degrees) of Fig. 29, representatively. 
[0123] Additionally, even when the turning sheaves 
22m, 22n, 22o are attached on the side faces 21a, 21d 

75 and the bottom face 21f respectively, the turning 
sheaves may be symmetrically arranged with respect to 
the gravity center G of the elevator car 21 , for example, 
as shown with the symmetrical arrangement (of 90 
degrees) of Fig. 30. 

20 [01 24] With the symmetrical arrangement, it is possi- 
ble to suspend the elevator car 21 in a manner to inter- 
pose the gravity center G. Thus, it is possible to prevent 
an excessive bias load from acting on the guide rails 
20a, 20b, whereby the stable rise and fall can be 

25 accomplished. 

[01 25] Note, as to the above-mentioned embodiments 
where the driving unit, the traction sheaves and the bal- 
ance weight are collectively disposed on either one of 
the right and left sides of the apparatus, of course, such 

30 elements may be disposed on the opposite side of the 
apparatus in the modification. 

[0126] Finally, it will be understood by those skilled in 
the art that the foregoing descriptions are related to 
some preferred embodiments of the elevator apparatus 
35 of the invention, and that various changes and modifica- 
tions may be made to the present invention without 
departing from the spirit and scope thereof. 

Claims 

40 

1 . An elevator apparatus comprising: 

a pair of elevator guide rails disposed in an ele- 
vator path; 

45 an elevator car for rising and falling along the 

elevator guide rails in the elevator path; 
weight guide rails disposed in an elevator path; 
at least one balance weight for rising and falling 
along the weight guide rails in the elevator 

so path; 

at least one suspension rope having one end 
fixed to the elevator car and another end fixed 
to the balance weight; and 
at least one driving unit for driving a traction 

55 sheave about which the suspension rope is 

wound; 

wherein the driving unit is positioned between 
an inner wall of the elevator path and a space 
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occupied by the elevator car rising and falling in 
the elevator path and the driving unit is con- 
structed so as to become thin; and 
wherein the end of the suspension rope is fixed 
to the elevator car in a position below a ceiling 
of the elevator car. 

2. An elevator apparatus as claimed in claim 1, 

wherein the driving unit comprises a plurality 
of driving mechanisms each having the traction 
sheave; and 

wherein the suspension rope is wound about 
the traction sheaves of the driving mechanisms and 
finally fixed to the elevator car and the balance 
weight. 

3. An elevator apparatus as claimed in claim 2, 
wherein the driving mechanisms are arranged up 
and down in the elevator path, while the suspension 
rope is wound round the traction sheave associated 
with the upper driving mechanism with a plurality of 
turns. 

4. An elevator apparatus as claimed in claim 2, 
wherein the driving mechanisms are arranged left 
and right in the elevator path, so that respective 
planes of the traction sheaves associated with the 
left and upper driving mechanism coincide with 
each other substantially 

5. An elevator apparatus as claimed in claim 1 , 

wherein one of the elevator guide rails, 
which is disposed on the side of the driving unit, 
has a H-shaped cross section and is arranged so 
that parallel side portions constituting the H-shaped 
cross section are opposite to a side wall of the ele- 
vator; and 

wherein the elevator car is provided with two 
pairs of rollers for guiding the elevator car, each pair 
of rollers interposing one of the parallel side por- 
tions between the rollers on left and right sides of 
the parallel side portion. 

6. An elevator apparatus as claimed in claim 5, further 
comprising a L-shaped frame for mounting and car- 
rying the elevator car thereon, the frame consisting 
of a vertical beam and a horizontal beam, 

wherein the horizontal beam is provided, at a 
tip thereof, with other rollers between which the 
other elevator guide rail disposed on the opposite 
side of the driving unit is interposed to guide the 
elevator car. 

7. An elevator apparatus as claimed in claim 1 , 

wherein the suspension rope is divided into 
two routes of ropes whose ends are respectively 
fixed to different positions on opposite outer faces 
of the elevator car; and 



wherein the different positions are symmetri- 
cal to each other in plan view of the elevator car. 

8. An elevator apparatus as claimed in claim 7, 
5 wherein the driving unit is disposed in the vicinity of 

a first floor in the elevator path. 

9. An elevator apparatus as claimed in claim 1 , 

wherein the weight guide rails are arranged 
10 so as to extend along opposite inner walls defining 
the elevator path; and 

wherein the suspension ropes have respec- 
tive ends fixed to the balance weights in pairs rising 
and falling under guidance of the weight guide rails 
is and respective other ends fixed to the elevator car 
through the driving units in pairs. 

10. An elevator apparatus as claimed in claim 1, 

wherein the suspension ropes in pairs have 
20 respective ends fixed on opposite outer faces of the 
elevator car and have respective other ends fixed 
on the single balance weight through the traction 
sheaves of the driving units provided corresponding 
to the opposite outer faces; and 
25 wherein the balance weight is attached 

along an inner wall of the elevator path behind the 
elevator car. 

11. An elevator apparatus as claimed in claim 1, 
30 wherein the driving unit is attached on either one of 

an inner wall and a roof wall of the elevator path. 

12. An elevator apparatus comprising: 

35 a pair of elevator guide rails disposed in an ele- 

vator path; 

an elevator car for rising and falling along the 
elevator guide rails in the elevator path; 
weight guide rails disposed in an elevator path; 
40 at least one balance weight for rising and falling 

along the weight guide rails in the elevator 
path; 

at least one suspension rope having one end 
fixed to the elevator car and another end fixed 
45 to the balance weight; and 

at least one driving unit for driving a traction 
sheave about which the suspension rope is 
wound; 

wherein the driving unit is disposed in a pit of 
so the elevator path; and 

wherein both ends of the suspension rope 
wound about the traction sheave are fixed to 
the elevator car's position below a ceiling of the 
elevator car and the balance weight through 
55 respective turning sheaves which are posi- 

tioned above the elevator path. 

13. An elevator apparatus comprising: 
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a pair of elevator guide rails disposed in an ele- 
vator path; 

an elevator car for rising and falling along the 

elevator guide rails in the elevator path; 

weight guide rails disposed in an elevator path; 5 

a balance weight for rising and falling along the 

weight guide rails in the elevator path; 

a suspension rope for suspending the elevator 

car and the balance weight; 

a driving unit for driving a traction sheave about 10 

which the suspension rope is wound; and 

turning sheaves arranged on a side face of the 

elevator car and the balance weight; 

wherein the driving unit is positioned between a 

side wall of the elevator path and a space occu- 75 

pied by the elevator car rising and falling in the 

elevator path and constructed so as to become 

thin; and 

wherein the suspension rope is wound round 
the turning sheaves on both elevator car and 20 
balance weight, while both ends of the suspen- 
sion rope are connected to supporting mem- 
bers mounted on an upper end of the elevator 
path. 

25 

14. An elevator apparatus comprising: 

a pair of elevator guide rails disposed in an ele- 
vator path; 

an elevator car for rising and falling along the 30 
elevator guide rails in the elevator path; 
weight guide rails disposed in an elevator path; 
a balance weight for rising and falling along the 
weight guide rails in the elevator path; 
a suspension rope for suspending the elevator 35 
car and the balance weight; 
a driving unit for driving a traction sheave about 
which the suspension rope is wound; and 
turning sheaves arranged on a back face of the 
elevator car and the balance weight; 40 
wherein the driving unit is positioned between a 
back wall of the elevator path and a space 
occupied by the elevator car rising and falling in 
the elevator path and the driving unit is con- 
structed so as to become thin; and 45 
wherein the suspension rope is wound round 
the turning sheaves on the back face of the ele- 
vator car and the balance weight, while both 
ends of the suspension rope are connected to 
supporting members mounted on an upper end so 
of the elevator path. 

15. An elevator apparatus comprising: 

a pair of elevator guide rails disposed in an ele- 55 
vator path; 

an elevator car for rising and falling along the 
elevator guide rails in the elevator path; 



weight guide rails disposed in an elevator path; 

a balance weight for rising and falling along the 

weight guide rails in the elevator path; 

a suspension rope for suspending the elevator 

car and the balance weight; 

a driving unit for driving a traction sheave about 

which the suspension rope is wound; and 

turning sheaves arranged on both side faces of 

the elevator car, a bottom face thereof and the 

balance weight; 

wherein the driving unit is positioned between a 
side wall of the elevator path and a space occu- 
pied by the elevator car rising and falling in the 
elevator path and the driving unit is constructed 
so as to become thin; and 
wherein the suspension rope is wound round 
the turning sheaves on the elevator car and the 
balance weight, while both ends of the suspen- 
sion rope are connected to supporting mem- 
bers mounted on an upper end of the elevator 
path. 

1 6. An elevator apparatus comprising: 

a pair of elevator guide rails disposed in an ele- 
vator path; 

an elevator car for rising and falling along the 
elevator guide rails in the elevator path; 
weight guide rails disposed in an elevator path; 
a balance weight for rising and falling along the 
weight guide rails in the elevator path; 
a suspension rope for suspending the elevator 
car and the balance weight; 
a driving unit for driving a traction sheave about 
which the suspension rope is wound; and 
turning sheaves arranged on both side faces of 
the elevator car, a ceiling face thereof and the 
balance weight; 

wherein the driving unit is positioned between a 
side wall of the elevator path and a space occu- 
pied by the elevator car rising and falling in the 
elevator path and the driving unit is constructed 
so as to become thin; and 
wherein the suspension rope is wound round 
the turning sheaves on the elevator car and the 
balance weight, while both ends of the suspen- 
sion rope are connected to supporting mem- 
bers mounted on an upper end of the elevator 
path. 

17. An elevator apparatus comprising: 

a pair of elevator guide rails disposed in an ele- 
vator path; 

an elevator car for rising and falling along the 
elevator guide rails in the elevator path; 
weight guide rails disposed in an elevator path; 
a balance weight for rising and falling along the 
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weight guide rails in the elevator path; 

a suspension rope for suspending the elevator 

car and the balance weight; 

a driving unit for driving a traction sheave about 

which the suspension rope is wound; and 

turning sheaves arranged on both side faces of 

the elevator car, a back face thereof and the 

balance weight; 

wherein the driving unit is positioned between a 
back wall of the elevator path and a space 
occupied by the elevator car rising and falling in 
the elevator path and the driving unit is con- 
structed so as to become thin; and 
wherein the suspension rope is wound round 
the turning sheaves on the elevator car and the 
balance weight, while both ends of the suspen- 
sion rope are connected to supporting mem- 
bers mounted on an upper end of the elevator 
path. 

18. An elevator apparatus comprising: 

a pair of elevator guide rails disposed in an ele- 
vator path; 

an elevator car for rising and falling along the 
elevator guide rails in the elevator path; 
weight guide rails disposed in an elevator path; 
a balance weight for rising and falling along the 
weight guide rails in the elevator path; 
a suspension rope for suspending the elevator 
car and the balance weight; 
a driving unit for driving a traction sheave about 
which the suspension rope is wound; and 
turning sheaves arranged on a side face of the 
elevator car, a back face thereof, a bottom face 
thereof and the balance weight; 
wherein the driving unit is positioned between 
either one of a back and side walls of the eleva- 
tor path and a space occupied by the elevator 
car rising and falling in the elevator path and 
the driving unit is constructed so as to become 
thin; and 

wherein the suspension rope is wound round 
the turning sheaves on the elevator car and the 
balance weight, while both ends of the suspen- 
sion rope are connected to supporting mem- 
bers mounted on an upper end of the elevator 
path. 



a suspension rope for suspending the elevator 
car and the balance weight; 
a driving unit for driving a traction sheave about 
which the suspension rope is wound; and 
5 turning sheaves arranged on both side faces of 

the elevator car, a ceiling face thereof and the 
balance weight; 

wherein the driving unit is positioned between a 
back wall of the elevator path and a space 

10 occupied by the elevator car rising and falling in 

the elevator path and the driving unit is con- 
structed so as to become thin; and 
wherein the suspension rope is wound round 
the turning sheaves on the elevator car and the 

15 balance weight, while both ends of the suspen- 

sion rope are connected to supporting mem- 
bers mounted on an upper end of the elevator 
path. 

20 20. An elevator apparatus as claimed in any one of 
claims 13 to 19, 

wherein the weight guide rails are disposed 
on a side wall of the elevator path. 
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21. An elevator apparatus as claimed in any one of 
claims 13 to 19, 

wherein the weight guide rails are dis- 
posed on a back wall of the elevator path. 

22. An elevator apparatus as claimed in any one of 
claims 15 to 19, wherein the turning sheaves on 
either side face or back face of the elevator car are 
arranged so as to be symmetrical about a gravity 
center of the elevator when viewed from an upside 
of the elevator car. 

23. An elevator apparatus as claimed in any one of 
claims 13 to 19, wherein the driving unit comprises 
a plurality of thin-type winders each having a trac- 
tion sheave. 

24. An elevator apparatus as claimed in claim 23, 
wherein the thin-type winders are driven by a single 
control device, synchronously. 



19. An elevator apparatus comprising: 
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a pair of elevator guide rails disposed in an ele- 
vator path ; 

an elevator car for rising and falling along the 
elevator guide rails in the elevator path; 
weight guide rails disposed in an elevator path; 
a balance weight for rising and falling along the 
weight guide rails in the elevator path; 
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